Application No.: 09/938,614 



Docket No.: A8319.0004/P004 



AMENDMENTS TO THE CLAIMS 

1 . (Currently Amended) A drive circuit, comprising: 

a plurality of digital-to-analog conversion circuits each of which selects 
one of difference reference voltages according corr e spond i ng to a digital gradation 
signal; and 

a sampling circuit which selectively connects each output terminal of two 
of the digital-to-analog conversion circuits to signal lines, 

wherein each of the digital-to-analog conversion circuits betw ee n th e 
s el ect e d r e f e r e nc e voltage and th e output termina l of th e dig i tal to ana l og conv e rsion 
GifGtHt-includes a variable resistor circuit with a resistance value corresponding to a 
digital gradation signal; and 

wherein the sampling circuit comprises a plurality of pairs of switches, and 
a pair of switches is simultaneously activated and have an approximate same 
resistance value when the pair of switches is activated switch e s e ach of which has an 
approximate sam e resistanc e va l u e; and 

wherein a divided voltage for outputtinq to a signal line point of th e 
s ele ct e d r e f e r e nc e vo l tag e s is generated by a first series resistance and a second 
series resistance, the first resistance comprises a compris i ng a r e sistanc e valu e of th e 
variable resistance circuit included in one of the diqital-to-analog conversion circuits and 
one of the pair of switches, the one of the digital-to-analoq conversion circuits is 
connected to the sampling circuit and the second series resistance comprises a variable 
resistor circuit included in another of the diqital-to-analog conversion circuits and 
another of the pair of switches a r e s i stanc e valu e of th e sw i tches const i tut i ng th e 
samp li ng c i rcuit . 

2. (Canceled) 

3. (Currently Amended) A drive circuit, comprising: 
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a plurality of digital-to-analog conversion circuits each of which conn e cts 
selects one of difference reference voltages corresponding to a digital gradation signal; 

n nrl 
otttr 

a plurality of variable resistor circuits with a resistance value 
corresponding to a digital gradation signal; and 

a sampling circuit which selectively connects each output terminal of two 
of the a p l ura l ity of variable resistor circuits to one of a plurality of signal lines, 

wherein each output terminal of the digital-to-analog conversion circuits 
connects to a corresponding variable resistor circuit ; with a resistanc e valu e 
correspond i ng to a d i g i tal gradat i on signa l , and 

wherein the sampling circuit comprises a plurality of pairs of switches, and 
a pair of switches is simultaneously activated and have an approximate same 
resistance value when the pair of switches is activated sw i tches each of wh i ch has an 
approx i mate same r e s i stanc e valu e; and 

wherein a divided voltage for outputting to a signal line po i nt of th e 
so l octod r e f e r e nc e vo l tag e s is generated by a first series resistance and a second 
series resistance, the first series resistance comprises one of compr i s i ng a r e s i stanc e 
va l u e of the variable resistance circuits and one of the pair of switches, the one of the 
variable resistance circuits is connected to the sampling circuit and the second series 
resistance comprises another of variable resistor circuits and another of the pair of 
switches a res i stanc e valu e of th e sw i tches const i tuting tho samp l ing circu i t . 

4. (Currently Amended) A drive circuit, comprising: 

a plurality of digital-to-analog conversion circuits each of which outputs an 

analog signal corresponding to a digital gradation signal;-af*d 

a plurality of variable resistor circuits with a resistance value 

corresponding to a digital gradation signal; and 
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a sampling circuit which selectively connects each output terminal of two 
of a plurality of variable resistor circuits to a corresponding one of a p l ura l ity of signal 
lines, 

wherein each output terminal of the digital-to-analog conversion circuit 
connects to a corresponding variable resistor circui t w i th a rosistanco va l ue 
correspond i ng to a d i g i ta l gradat i on s i gna l, 

wherein the sampling circuit comprises a plurality of pairs of switches, and 
a pair of switches is simultaneously activated and have an approximate same 
resistance value when the pair of switches are activated switches oach of wh i ch has an 
approx i mate same ros i stanco va l u e; and 

wherein a divided voltage for outputtinq to a signal line point of th e 
so l octod roforonco voltagos is generated by a first series resistance and a second 
ser j es resistance, the first resistance comprises one of compr i sing a ros i stanco va l uo of 
the variable resistance circuits and one of the switches, the one of variable resistance 
circuits is connected to the sampling circuit and a ros i stanco va l uo of tho switches 
const i tut i ng tho samp li ng c i rcu i t the second series resistance comprises another of 
variable resistor circuits and another of the pair of switches . 

5. (Previously Presented) The drive circuit according to claim 3, wherein 
said plurality of variable resistor circuits include switching elements which conduct 
according to said gradation signal as the resistors with resistance values corresponding 
to said gradation signal. 

6. (Previously Presented) The drive circuit according to claim 4, wherein 
said plurality of variable resistor circuits include switching elements which conduct 
according to said gradation signal as the resistors with resistance values corresponding 
to said gradation signal. 

7. (Previously Presented) The drive circuit according to claim 3, wherein 
said plurality of variable resistor circuits include switching elements which conduct 
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according to said gradation signal and resistance elements, connected in series with 
each other, as the resistors with resistance values corresponding to said gradation 
signal. 

8. (Previously Presented) The drive circuit according to claim 4, wherein 
said plurality of variable resistor circuits include switching elements which conduct 
according to said gradation signal and resistance elements, connected in series with 
each other, as the resistors with resistance values corresponding to said gradation 
signal. 

9. (Currently Amended) A drive circuit, comprising: 

a plurality of first digital-to-analog conversion circuits each of which selects 
one of difference positive reference voltages corresponding to a digital gradation signal; 

a plurality of second digital-to-analog conversion circuits each of which 
selects one of difference negative reference voltages corresponding to a digital 
gradation signal; and 

a sampling circuit which selectively connects each output terminal of two 
of the first digital-to-analog conversion circuits and e ach output terminal of two of th e 
oocond d i g i tal to analog convorsion c i rcuits to signal lines, 

wherein each of the first digital-to-analog conversion c i rcu i t botwoon tho 
oo l octod positive roforonco vo l tago and tho output terminal of tho d i g i tal to analog 
convors i on circuits includes a variable resistor circuit with a resistance value 
corresponding to a digital gradation signal; 

wherein each of the second digital-to-analog conversion c i rcu i t botwoon 
the s ele ct e d negat i v e r e f e r e nce voltag e and tho output t e rmina l of th e digita l to ana l og 
conv e rsion circuits includes a variable resistor circuit with a resistance value 
corresponding to [[a]] another digital gradation signal; 
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wherein the sampling circuit comprises a plurality of pairs of switches, a 
pair of switches is simultaneously activated and oach of wh i ch has an approximate 
same resistance value when the pair of switches is activated ; and 

wherein a divided voltage for outputtina a signal line is generated bv a first 
series resistor and a second series resistor, the first resistor comprises a variable 
resistor circuit included in one of the first digital-to-analoo conversion circuits and one of 
the pairs of switches, the one of the first digital-to-analog conversion circuits is 
connected to the sampling circuit and the second series resistor comprises a variable 
resistor circuit included in another of the first digital-to-analog conversion circuits and 
another of the pairs of switches; 

wherein another divided voltage for outputting to another signal line is 
generated bv a third series resistor and a fourth series resistor, the third series resistor 
comprises a variable resistor circuit included in one of the second digital-to-analog 
conversion circuit and one of the pair of switches, the one of the second digital-to- 
analog conversion is connected to the sampling circuit and the fourth series resistor 
comprises a variable resistor circuit included in one of the second digital-to-analog 
conversion circuit, the one of the second digital-to-analog conversion circuits is 
connected to the sampling circuit and the fourth series resistor comprises a variable 
resistor circuit included in another of the second digital-to-analog conversion circuits 
and another of the pairs of switches point of tho so l octod two of tho posit i ve roforonco 
voltages or a d i v i ded vo l tago po i nt of tho so l octod two of tho nogat i vo roforonco 
vo l tag e s i s g e n e rated on th e s i gna l lin e s by a seri e s rosistanco compr i sing a resistanc e 
va l u e of th e var i ab l e ros i stanco c i rcu i t and a rosistanco valu e of th e switch const i tuting 
th e sampl i ng c i rcu i t . 

10. (Canceled) 

1 1 . (Currently Amended) A drive circuit, comprising: 
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a plurality of first digital-to-analog conversion circuits each of which selects 
one of difference positive reference voltage vo l tages corresponding to a digital 
gradation signal; 

a plurality of second digital-to-analog conversion circuits each of which 
selects one of difference negative reference voltage vo l tag e s corresponding to a digital 
gradation signal;-af*4 

a plurality of first variable resistor circuits with a resistance value 
corresponding to a digital gradation signal; 

a plurality of second variable resistor circuits with a resistance value 
corresponding to another digital gradation signal; and 

a sampling circuit which selectively connects each output terminal of two 
of the first variable resistor circuits and each terminal of two of the second variable 
resistor circuits to signal lines, 

wherein each output terminal of the first digital-to-analog conversion 
circuits connects to a corresponding first variable resistor circui t w i th a rosistanco va l uo 
corr e sponding to a d i g i ta l gradation s i gna l; 

wherein each output terminal of the second digital-to-analog conversion 
circuits connects to a corresponding second variable resistor circuit w i th a ros i stanco 
va l uo correspond i ng to a dig i tal gradat i on s i gna l, 

wherein the sampling circuit comprises a plurality of pairs of switches, a 
pair of switches is simultaneously activated and oach of which has an approximate 
same resistance value when the pair of switches is activated ; 

wherein a divided voltage for outputting to a signal line is generated by a 
first series resistor and a second series resistor, the first series resistor comprises one 
of the first variable resistor circuits and one of the pairs of switches, the one of the first 
variable resistor circuit is connected to the sampling circuit and the second series 
resistor circuit comprises another of the first variable resistor circuits and another of the 
pairs of switches; and 
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wherein another divided voltage for outputting to another signal line is 
generated by a third series resistor and a fourth series resistor, the third series resistor 
comprises one of the second variable resistor circuits and one of the pairs of switches, 
the one of the second variable resistor is connected to the sampling circuit and the 
fourth series resistor comprises another of the second variable resistor circuits and 
another of pairs of switches po i nt of tho so l octod two of tho pos i tive roforonco vo l tagos 
or a div i ded vo l tago point of tho so l octod two of tho nogativo roforonco vo l tagos i s 
gonoratod on tho signal li nos by a sor i os ros i stanoo compr i sing roo i stanco va l uo of th e 
variablo r e s i stanc e circuit and a r e sistance va l uo of th e sw i tches constitut i ng th e 
sampl i ng c i rcu i t . 

1 2. (Currently Amended) A drive circuit, comprising: 

a plurality of first digital-to-analog conversion circuits each of which 
outputs a positive analog voltage corresponding to a digital gradation signal; 

a plurality of second digital-to-analog conversion circuits each of which 
outputs a negative analog voltage corresponding to a digital gradation signal;-af*d 

a plurality of first variable resistor circuits with a resistance value 
corresponding to a digital gradation signal; 

a plurality of second variable resistor circuits with a resistance value 
corresponding to another digital gradation signal; and 

a sampling circuit which selectively connects i n wh i ch each output terminal 
of two of the first variable resistor circuits and each terminal of two of the second 
variable resistor circuits to select i ve l y connects oach of two termina l s of atho p l ura li ty of 
f i rst var i ab l o res i stor circuits and two t e rm i na l s of atho p l ura l ity of second variab le 

0 

r e sistor c i rcu i ts to a correspond i ng on e of signal lines, 

wherein each output terminal of the first digital-to-analog conversion 
circuits connects to a corresponding first variable resistor circuit with a rooistanco valuo 
corr e spond i ng to a d i g i ta l gradation signa l, 
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wherein each output terminal of the second digital-to-analog conversion 
circuits connects to a corresponding second variable resistor circui t w i th a resistance 
va l uo corresponding to a d i gita l gradat i on s i gna l, 

wherein the sampling circuit comprises a plurality of pairs of switches, a 
pair of switches is simultaneously activated and oach of which has an approximate 
same resistance value when the pair of switches is activated ;-aftd 

wherein a divided voltage for outputtina to a signal line is generated by a 
first series resistor and a second series resistor the first series resistor comprises one 
of the first variable resistor circuits and one of the pairs of switches, the one of the first 
variable resistor circuit is connected to the sampling circuit and the second series 
resistor circuit comprises another of the first variable resistor circuits and another of the 
pairs of switches; and 

wherein another divided voltage for outputting to another signal line is 
generated bv a third series resistor and a fourth series resistor the third series resistor 
comprises one of the second variable resistor circuits and one of the pairs of switches, 
the one of the second variable resistor is connected to the sampling circuit and the 
fourth series resistor comprises another of the second variable resistor circuits and 
another of pairs of switches po i nt of tho so l octod two of tho pos i tivo roforonco voltagos 
or a div i ded voltago po i nt of tho oo l octod two of tho nogativo roforonco vo l tagos i s 
g e n e rat e d on th e s i gna l lin e s by a s e r ie s rosistanco compr i s i ng a rosistanco valu e of th e 
var i ab l e resistanc e c i rcu i t and a r e sistance va l uo of tho switches const i tut i ng th e 
samp li ng c i rcu i t . 

1 3. (Previously Presented) The drive circuit according to claim 1 1 , wherein 
said plurality of positive variable resistor circuits and said plurality of negative variable 
resistor circuits include switching elements which conduct according to said gradation 
signal as the resistors with resistance values corresponding to said gradation signal. 
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14. (Previously Presented) The drive circuit according to claim 12, wherein 
said plurality of positive variable resistor circuits and said plurality of negative variable 
resistor circuits include switching elements which conduct according to said gradation 
signal as the resistors with resistance values corresponding to said gradation signal. 

1 5. (Previously Presented) The drive circuit according to claim 1 1 , wherein 
said plurality of positive variable resistor circuits and said plurality of negative variable 
resistor circuits include switching elements which conduct according to said gradation 
signal and resistance elements, connected in series with each other, as the resistors 
with resistance values corresponding to said gradation signal. 

16. (Previously Presented) The drive circuit according to claim 12, wherein 
said plurality of positive variable resistor circuits and said plurality of negative variable 
resistor circuits include switching elements which conduct according to said gradation 
signal and resistance elements, connected in series with each other, as the resistors 
with resistance values corresponding to said gradation signal. 

17-21. (Canceled) 

22. (Previously Presented) The drive circuit according to claim 4, wherein 
said switching elements comprise thin-film transistors. 

23. (Previously Presented) The drive circuit according to claim 8, wherein 
said switching elements comprise thin-film transistors. 

24. (Canceled) 

25. (Previously Presented) The drive circuit according to claim 1 , wherein 
said difference reference voltages are fewer in number than the gradations of displayed 
images. 

26. (Canceled) 
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27. (Previously Presented) The drive circuit according to claim 3, wherein 
said difference reference voltages are fewer in number than the gradations of displayed 
images. 

28. (Previously Presented) The drive circuit according to claim 4, wherein 
said difference reference voltages are fewer in number than the gradations of displayed 
images. 

29. (Currently Amended) The drive circuit according to claim [[7]] 9, 
wherein said difference reference voltages are fewer in number than the gradations of 
displayed images. 

30. (Canceled) 

31 . (Currently Amended) The drive circuit according to claim [[9]] 11, 
wherein said difference reference voltages are fewer in number than the gradations of 
displayed images. 

32. (Currently Amended) The drive circuit according to claim [[1 0]] 12, 
wherein said difference reference voltages are fewer in number than the gradations of 
displayed images. 

33. (Original) An image display apparatus equipped with the drive circuit 
according to claim 1 , wherein a plurality of signal lines for transmitting image signals 
and a plurality of scanning lines for transmitting scanning signals are formed in a matrix- 
like fashion in an image display area of a substrate, an electro-optical conversion 
element which changes its light transmittance or emission intensity in response to an 
electrical signal is placed near each intersection of the signal lines and scanning lines 
on said substrate, said signal lines are connected to said drive circuit, and said 
scanning lines are connected to a scanning circuit. 
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34. (Canceled) 

35. (Original) An image display apparatus equipped with the drive circuit 
according to claim 3, wherein a plurality of signal lines for transmitting image signals 
and a plurality of scanning lines for transmitting scanning signals are formed in a matrix- 
like fashion in an image display area of a substrate, an electro-optical conversion 
element which changes its light transmittance or emission intensity in response to an 
electrical signal is placed near each intersection of the signal lines and scanning lines 
on said substrate, said signal lines are connected to said drive circuit, and said 
scanning lines are connected to a scanning circuit. 

36. (Original) An image display apparatus equipped with the drive circuit 
according to claim 4, wherein a plurality of signal lines for transmitting image signals 
and a plurality of scanning lines for transmitting scanning signals are formed in a matrix- 
like fashion in an image display area of a substrate, an electro-optical conversion 
element which changes its light transmittance or emission intensity in response to an 
electrical signal is placed near each intersection of the signal lines and scanning lines 
on said substrate, said signal lines are connected to said drive circuit, and said 
scanning lines are connected to a scanning circuit. 

37-40. (Canceled) 

41. (Currently Amended) An image display apparatus equipped with the 
drive circuit according to claim [[7]] 9, wherein a plurality of signal lines for transmitting 
image signals and a plurality of scanning lines for transmitting scanning signals are 
formed in a matrix-like fashion in an image display area of a substrate, liquid crystals 
which change their light transmittance in response to an electrical signal are placed 
near each intersection of the signal lines and scanning lines on said substrate, said 
liquid crystals are sandwiched between said substrate and another substrate, said 
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signal lines are connected to said drive circuit, and said scanning lines are connected to 
a scanning circuit. 

42. (Canceled) 

43. (Currently Amended) An image display apparatus equipped with the 
drive circuit according to claim [[9]] H, wherein a plurality of signal lines for transmitting 
image signals and a plurality of scanning lines for transmitting scanning signals are 
formed in a matrix-like fashion in an image display area of a substrate, liquid crystals 
which change their light transmittance in response to an electrical signal are placed 
near each intersection of the signal lines and scanning lines on said substrate, said 
liquid crystals are sandwiched between said substrate and another substrate, said 
signal lines are connected to said drive circuit, and said scanning lines are connected to 
a scanning circuit. 

44. (Currently Amended) An image display apparatus equipped with the 
drive circuit according to claim [[10]] 12, wherein a plurality of signal lines for 
transmitting image signals and a plurality of scanning lines for transmitting scanning 
signals are formed in a matrix-like fashion in an image display area of a substrate, liquid 
crystals which change their light transmittance in response to an electrical signal are 
placed near each intersection of the signal lines and scanning lines on said substrate, 
said liquid crystals are sandwiched between said substrate and another substrate, said 
signal lines are connected to said drive circuit, and said scanning lines are connected to 
a scanning circuit. 

45. (Previously Presented) The image display apparatus according to 
claim 41 , wherein said switching elements comprise thin-film transistors. 

46. (Canceled) 
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47. (Previously Presented) The image display apparatus according to 
claim 43, wherein said switching elements comprise thin-film transistors. 

48. (Previously Presented) The image display apparatus according to 
claim 44, wherein said switching elements comprise thin-film transistors. 

49. (Previously Presented) The image display apparatus according to 
claim 41 , wherein said reference voltages are fewer in number than the gradations of 
displayed images. 

50. (Canceled) 

51 . (Previously Presented) The image display apparatus according to 
claim 43, wherein said reference voltages are fewer in number than the gradations of 
displayed images. 

52. (Previously Presented) The image display apparatus according to 
claim 44, wherein said reference voltages are fewer in number than the gradations of 
displayed images. 
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